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KYPCA BHEYPOUHOU JESTEJBHOCTH
« 3BAHUMATEJIBHAA XUMMUA»

Hamnpasnenue BHEYpOUHOU IE€ATENBHOCTH:

B/l mo ¢dopmupoBanuto PyHKIIMOHAIBHON IPAMOTHOCTH,
IIPOEKTHAs ¥ UCCIIEI0OBATEIBCKAS IEATEIbHOCTh
Bo3spact gereit: 8 knacc
Cpok peaszanuy nporpammsl: 1 rof

c. Kpacnoceanckoe, 2023 r.



PabGouass mnporpamMma [1aHHOTO Kypca BHEYPOUHOH JIESTENbHOCTH

pa3paboTaHa B COOTBETCTBUU C TPEOOBAHUSIMHU:

« O®epnepanbHoro 3akona ot 29.12.2012 Ne 273 «O6 ob6pa3oBaHUU B
Poccniickon @enepanumy;

* [Ipukaza Munnpocsemienust ot 31.05.2021 Ne 287 «O0 yTBepKaeHUU
denepanbHOTO  TOCYAapCTBEHHOTO  00pa3oBaTENBbHOTO  CTaHAapTa
OCHOBHOTO 0O0IIIEro 00pa30BaHU»;

* MeTonnuecKkux pEeKOMEHJAlM MO KCHOJb30BAHUIO M BKIIOYEHUIO B
COJIepKaHMe TMpolecca OOy4YeHHUs] W BOCIHUTAHUS TOCYJAPCTBEHHBIX
cuMmBoIOB  Poccumiickor ~ denepanuu,  HaNpaBiICHHBIX  ITHMCbMOM
Munrpocserienus ot 15.04.2022 Ne CK-295/06;

* MeTonnuecKkux peKOMEH 1Al MO0 YTOUHEHUIO MOHSITHUSL U COACPKAHUS
BHEYPOUHOM  AEATEIBHOCTH B  paMKax pealn3alld  OCHOBHBIX
00111e00pa30BaTENIbHBIX MPOTPaMM, B TOM YHCIE B YacTU MPOEKTHOU
NesTeIbHOCTH, HAMpaBJIeHHbIX MUchMOM MunoOpHayku oT 18.08.2017 Ne
09- 1672;

 Crpareruu passutus Bocnutanus B Poccniickoit denepannn Ha nepuos
no 2025 roma, yTBepXKIOEHHOM pacnopstbkeHueMm lIpaBurenbcTBa OT
29.05.2015 Ne 996- p;

* CIT 2.4.3648-20; CanlluH 1.2.3685-21;

* OCHOBHOM oOpazoBarensHOl mporpamMmmbel OOO I'BOY COLI «OL» c.

Kpacnocenbckoe

[Ipu peanuzanyu TporpaMMbl BHEYPOUHOU JESITEIBHOCTH HUCIOIb3YETCS
obopynoBanue  llenTtpa  oOpa3oBaHusi  €CTECTBEHHO-HAy4YHOH U
TEXHOJIOTMYECKOMN HalpaBJeHHOCTEN «Touka pocTay.



PabGouas nporpamma BHeypo4HO#i padoThl «3aHMMATeIbHASI XUMHUSD)
AJ1s1 o0y4yaromuxcs 8kiacca

INOACHUTEJIBHASA 3AIINCKA

Jannas mporpamma paccuMTaHa Ha | yaca B HeNed0 U cocTaBisgeT 34 uvaca B roj. 3HaHUsA, MOJIy4aeMbl€ B IIKOJE MO XUMHUU, Mbl HE OYEHb 4aCTO
UCIIOJIb3YEM B MOBCEIHEBHOM KH3HU, KOHEUHO, €CJIM MBI HE CBSI3aJIM CBOIO H3Hb C XMMHUEH B MpodeccHoHaIbHOM IUIaHe. Tem He MeHee, 3TOT IpeaMeT
MOXET CTaTh UICTOYHUKOM 3HAHUHU O MPOIIECCaX B OKPYIKAIOIIEM MUPE, TaK KaK TOJbKO MPU U3YYECHUU XMMHUHU Mbl 3HAKOMHUMCSI C COCTAaBOM BEILIECTB Ha HallleH
3emie. baronapst 3ToMy MbI y3HaeM, KakUM 00pa3oM 3TH BELIECTBA BIUSIOT HA MPOLECCHI KU3HEACSITEIbHOCTH OpraHu3Ma, /1a U B 1IEJIOM Ha caMmy >KH3Hb
YEJIOBEKA, UYTO MOJIE3HO HaM U B KAaKMX KOJUYECTBAX U, HAKOHEII, YTO BPEIHO U JI0 KaKOW CTETICHH.

[Tpennaraemasi mporpaMMa HUMeeT €CTECTBEHHOHAYUHYIO HAIlPaBJIIEHHOCTb, KOTOpas SIBISETCS BaXKHBIM HAMpABICHHEM B Pa3BUTHH U (HOPMUPOBAHUU Y
IIKOJIbHUKOB MEPBOHAYAIIBHOTO IIEJIOCTHOTO MPEJICTABIICHUS O MUPE Ha OCHOBE COOOIIIECHUSI UM HEKOTOPBIX XUMHUYECKUX 3HAHUMN.

Jannast MmoauduipoBaHHas mporpamma pazpaborana Ha ocHoBe [IprmepHOi mporpaMmbl IO XMMHH CPEIHETO 00IEero 00pa3oBaHMUsL.

B mpouecce m3yueHuss TaHHOTO Kypca y4Yallhecs COBEPIIEHCTBYIOT MPAKTUYECKHUE YMEHUs, CIIOCOOHOCTh OPUEHTHPOBATHCS B MHUPE PazHOOOpa3HBIX
XUMHYECKUX MaTepUajIoB, OCO3HAIOT MPAKTHYECKYIO [IEHHOCTh XMMUYECKUX 3HAHUH, UX OOIIEKYIbTYpPHOE 3HaUCHUE AJI1 00pa30BaHHOTO YeloBeKka. Pemienue
3a/1a4 Pa3IMYHOTO COJACPKaHUSI SIBJIACTCS HEOTHEMJIEMOM YacThI0 XMMHUYECKOTO oOpa3oBaHusA. PereHue 3ajad BOCIMTHIBACT Y YUalIUXCs TPYI0Ito0ue,
LEJIeYCTPEMIICHHOCTh, CIHOCOOCTBYET OCYIIECTBICHUIO TOJIUTEXHH3MA, CBS3M OOY4YeHHS C KHU3HBIO, MPOo(ecCHOHAIbHON OpHEHTAlMH, BbIpaOaThIBaeT
MHUPOBO33peHUE, (HOPMUPYET HABBIKH JIOTHUECKOTO MBIIIUICHHUS.

HeoOxonumMocTh BBeIEHUS JAHHOTO Kypca OOYyCIOBJIEHA HEIOCTAaTOYHON MPUKIAJHON HaMpaBIEHHOCThIO 0a30BOro Kypca xumum 8-9 kmacca.
OTAMYHUTENEHON YEepTON MpPOrpaMMbl SIBIETCS TO, YTO B W3YYCHHH JAaHHOTO Kypca HMCIOJIb30BaHBI TMOHSATHSA, ¢ KOTOPHIMH YdYallhecs 3HAKOMbBI, OHU
BCTPEYAIOTCS C HUMH €XKEIHEBHO. DTO TAKUE MOHATHS, KaK MUIIA U €€ COCTaB, a TAaK)KE BpeHas U MoJjie3Has nuia. YacTo Jroau He 3alyMbIBAIOTCS HAJl TEM,
YTO OHU €JISIT, HACKOJIBKO MUTATEIbHBI TPOTYKTHI.

JlaHHBII KypC Ba)K€H MOTOMY, YTO OH OXBAThIBAET TEOPETUUECKHUE OCHOBBI XUMHUH U MPAKTUUYECKOE HA3HAYECHUE XUMUYECKUX BEIIECTB B IOBCEIH EBHOM
JKU3HH, TIO3BOJISIET PACIIMPUTH 3HAHUS YUAIUXCS 0 XMMHUYECKUX METOJIaX aHaju3a, ClIOCOOCTBYET OBJIAJICHUIO METOIMKaMU uccienoBanus. Kypc conepxur
OTepeXKaroIIy0 HHHOPMAIUIO IO OPTraHUYECKON XUMUU, PACKPBIBAET Mepel] YUAITUMUCST UHTEPECHBIE H BaKHBIE CTOPOHBI MPAKTUYECKOTO UCIIOIb30BAHUS
XUMHUYECKUX 3HAHUM.

[TpakTudeckasi HaMpaBICHHOCTh U3y4aeMOT0 MaTepuaia JelaeT JaHHbIH Kypc O4eHb akTyalbHbIM. ColepikaHue Kypca MO3BOJSET YYSHHUKY JTH000TO
YPOBHS BKIIFOUUTHCS B y4eOHO-TI03HABATEIBHBIN MPOIIECC M HA JIFOOOM dTare AesITeIbHOCTH.



He.]'[l/l H 3aJa44 MPporpaMmabl

Heap nmporpammsl — siBiiseTcss GOPMUPOBAHUE Y yHalIUXCs TITyOOKOTO M yCTOMYMBOIO MHTEpPEca K MHUPY BEIECTB MU XMMHUYECKUX IPEBPALICHU,
npuoOpereHne HeOOXOAMMBIX MPAKTUYECKMX YMEHHH M HABBIKOB MO Ja0OpaTOPHON TEXHHKE, CO3JaHHE YCIOBHH U PACKPBITUS POJIM XUMHUHU Kak
MHTErPUPYIOLIEH HAyKN €CTECTBEHHOI'O LUKJIA, UMEIOIIEH OIPOMHOE MPUKIAIHOE 3HAYEHHUE.

3axayu nporpaMmbli:
Oo0yuarommue:
e (opmupoBaHHE HABBIKOB U YMEHUN HAYyUHO-UCCIIEI0BATEIBCKON EATEIbHOCTH;
e (opmupoBaHme y ydanmxcsi HABBIKOB O€30MacCHOT0 M TPAMOTHOTO OOpAIEHHsSI C  BEUIECTBAMH;
e (opmupoBaHHE NPAKTUYECKUX YMEHHUI 1 HABBIKOB Pa3pabOTKH U BBHIMOIHEHUS XMMHUYECKOTO KCIIEPUMEHTA;

e [IPOJOJIDKUTDb pa3BUTHUC IMO3HaBaTEJILHOM AKTHUBHOCTH, CAMOCTOATCIIbHOCTH, HAaCTOMYMBOCTU B JOCTUKCHUU eI, KpCaTUBHBIX cIocoOHOCTEH
ydanuxces;

e TPOJOIKUTH (GOPMHUPOBAHNE KOMMYHHUKATUBHBIX YMEHUI;
e (opMHpOBaHHUE NPE3ECHTALNOHHBIX YMEHHI U HABBIKOB;

e Ha MNpUMEPC XHUMHUYCCKOIO MaTCpHala HAa4daTb Pa3BUTHUC y‘IG6HOI>i MOTHBAIIMKM IIKOJIbHUKOB Ha BI)I60p HpO(l)GCCI/II/I, CBSI3aHHOM C XHUMHUYECKUM
IMPONU3BOJACTBOM;

e J1aTh BO3MOXXHOCTH YUaITUMCs IPOBEPUTH CBOH CIIOCOOHOCTU B €CTECTBEHHOOOPAa30BaTEIHHOM 001acTH.
o @®opMHpPOBaHUE OCHOBHBIX METOJOB PEIIEHUsI HECTAHIAPTHBIX U OIMMITUAIHBIX 3a/1a4 110 XUMUU

PasBuBarommue:



o Pa3BuBath BHHUMAaHHE, ITAMATh, JIOTHYECKOC U IIPOCTPAHCTBCHHOC B006pa)l(eHI/I${.
o Pa3BuBath KOHCTPYKTHUBHOC MBIIIJICHUC U COO6pa3I/ITeJ'IBHOCTB;

BocnurareabHble:

e BrbI3BaTh uHTEpeC K H3ydyaeMOMY IIPEIMETY

e 3aHMMATENHHO M HCHABSI3YMBO BHEAPUTH B COSHAHHE YYAIUXCS O HEOOXOJUMOCTH COXPAHEHUS U YKPEIUICHHUsS CBOETO 370POBbs U 3/I0POBbs Oy IyIIIEro
MOKOJICHUSI.

e BocnuTeiBaTh HPaBCTBEHHEE U TyXOBHOE 3/10POBbE

OCHOBHOE COAEP)KAHUE ®OPMbI U METO/bI
JAEATEJIBHOCTH

[TporpamMma «3aHuUMAaTEIIbHAS XUMHES» MIPEIyCMATPUBACT IICJICHANIPABIICHHOE YTTyOJICHIE OCHOBHBIX XUMUYECKHUX TOHSITHN, TIOJyYEHHBIX JICThMU Ha
ypOKax XUMUH, Ouosoruu, reorpadpuu, HHPOPMATHKH.

Kpome Teoperndecknx 3HAHWH, MPAKTUYCCKUX YMECHH W HABBIKOB y ydaluxcs (OPMHUPYIOTCS IMO3HABATEIbHBIE HHTEpEChl. UTOOBI HE TEPSThH
MIO3HABATEILHOTO HMHTEpeca K MpeaMeTy KpyXkka ydeOHas mporpaMma MpeayCMaTpUBaeT YEPEIOBAHUE TEOPETUYCCKUX M TPAKTUYCCKUX BHJIOB
JESATSIIBHOCTH. J[71s1 BBOJHBIX 3aHATHH KPY)KKa XapaKTEPHO COYCTAHHWE DSJIEMEHTOB 3aHMUMATEIBLHOCTH M HAYYHOCTH. [Iporpamma KpyKKa BKIIIOYACT:
3HAKOMCTBO C MpUEMaMH 1a00OpaTOPHON TEXHUKH, C OPTaHU3aIHe XUMIUYECKOT0 TPOU3BO/ICTBA, U3YUCHHE BEIIECTB U MaTEPHAIIOB M UX IIPUMEHEHHE.

3aHATHS B KPYXKKE MPOBOJIATCS WHIAWNBUAyAIbHBIE W rpymmoBsie. [Tog0op 3amaHuii MPOBOJUTCS ¢ YIETOM BO3MOXKHOCTEH JETEH, B COOTBETCTBUU C
YpOBHEM HX TMOATOTOBKH M, KOHEYHO, C Y4YETOM >KelaHusd. B cimydae BBIMONHEHHUS TPYIIOBOTO 3aJaHUsl AA€TCS BO3MOXKHOCTH CIUIAHUPOBATH XO
IKCIIEPUMEHTA C YETKUM paclpelie]iCHHeM OOS3aHHOCTEH ISl KaKIoro wieHa rpymnibl. OCHOBHBIE (POPMBI 3aHATHH KpyXKa «3aHHMATEIbHAS XUMUS -
JIEKIIUH, PACCKa3bl yUuTeNs, o0CyXIeHue mpobdiaeM, MpaKkTUYecKre paboThl, TPOCMOTP BUACO(DUIBLMOB, pEIIeHNE 33aa4 ¢ HECTAHIAPTHBIM COJEPIKAHHUEM.
UiteHBI Kpy>KKa TOTOBAT pedepaTsl U JOKIAIbI, COOOIICHUS.

J17is akTUBH3AIMH TO3HABATEIHHOTO MHTEPECA YUAINXCSl MPUMEHSIOTCS CIeIyIOIIIe METO/Ibl: HCIOIb30BaHNE HH(POPMAIIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHI (TOKa3 TOTOBBIX KOMITBIOTEPHBIX Mpe3eHTaluii B POwerPoint, cocraBieHHe ydYaldMHCS KOMITBIOTEPHBIX IPE3CHTAIlMi B IpOTrpaMMe
PowerPoint, pabora B cetn MHTepHET), YCTHBIE COOOIICHMS Y4aIIUXCs, HamucaHue pedeparoB, BHIMOJHEHHE MPAKTHYECKUX pabOT C dIEeMEHTaMHu
WCCIICIOBAaHHS, W COIMOJIOTHIECKUH OMPOC HACEICHHUS.

Baxnast posib OTBOAUTCS JYXOBHO - HDAaBCTBEHHOMY BOCIIUTAHUIO YYAITUXCS U TPOGOPUEHTAIIIOHHOMY CaMOOTIPEIEICHUIO YIAIUXCSL.
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®OPMBI HIOABEAEHUSA UTOI'OB PEAJIN3ALIUU TPOT'PAMMBI

Dopmamu nodsedeHUss UMmo208 pearusayuu yeueti u 3a0a4 npocpamMmmbvl KPYHCKA « 3aHUMAMENTbHASL XUMUSLY) AGIAIMCA.!

e Pemienue onuMIuaaHbIX 3a/1a4 Pa3IMYHOIO YPOBHS;
e CoznaHue COOpPHUKOB 3a/1a4, MHTEIUIEKTYaIbHbBIX UTP, KPOCCBOPOB
e JOKJaJbI U pedeparhl yuanuxcs;

INJIAHUPYEMBIE PE3YJIBTATbI OBYYEHUA

B pesynbTaTe npoxokaeHUs IPOrpaMMHOT0 MaTepHaia, YYaIluiCs UMEET npeoCcmagieHue o:
— O IPUKJIAJHOW HANPaBICHHOCTH XUMHH;
— HEOOXOJMMOCTH COXPAaHEHHUS CBOETO 37J0POBBSI U 3710POBbs OyAyIIETO HOKOJICHHUS;
— 0 BEIIECTBAX M WX BIUSHHUSA HA OPTaHU3M YeJIOBEKa,
— O XUMHUYECKHUX MPO(pecCcHsx.

Yyammuecs J0IKHBI 3HaAMb .

— IIpaBuna 6e3onmacHOCTH paboTHI B JabOpaTOpUu U 0OpaIIEHUs C BEIIECTBAMU,

— IIpaBuna c6bopku u paboTHI TAOOPATOPHBIX TPUOOPOB;

— Ormpenenenne Macchl 1 00beMa BEIECTB;

— IlIpaBmiia 5KOHOMHOTO pacxojia TOPIOYETO U PEaKTHBOB

— Heo0xoauMocTh yMEpeHHOTO yHOTpEOICHUSI BATAMUHOB, OCJIKOB, YKHPOB U YTJIEBOJIOB JUIS 3J0POBOTO 00pa3a KU3HU YeI0BEKa;
— IlaryOHoe BiMsiHME NKBa, HEKOTOPBIX MUILEBBIX J00aBOK Ha 3/10pOBbE YEIOBEKA;

— KauectBeHHble peakiiny Ha OETKHU, YTIIEBOIBL;

— Crmoco0sl pernieHus HeCTaHIAPTHBIX 3a/1a4

Yyammecs J0IKHBI ymemo:



— Omnpenensrs 1eib, BRIACIAT, 00BEKT UCCICAOBAHUS, OBIAJETh CIIOCO0AMU PETUCTPAIIUU MTOTYyYeHHON HHpOopMaIuu, ee 00paboTKu 1 ohopmIleHuS;

— Tlonp3oBaThes MHGOPMAIMOHHBIME HCTOYHHKAMU: CIIPABOYHHKAMHU, IHTEpHET, y4eOHOM JTUTEepaTypoil.
— OcymiecTBisATh 1a00paTOPHBII SKCIIEPUMEHT, COOII0Iasi TEXHUKY 0€30MIaCHOCTH;
— paboTark CO CTEKJIOM U PE3UHOBBIMH MPOOKAMH IIPH MPUTOTOBICHUH TPUOOPOB JIJIs IPOBEICHUS OIIBITOB;

— OCYHICCTBJIATH KPUCTANIM3allNIO, BEICYIIIMBAHUC, BBIIIAPHUBAHUEC, OIIPEACIIATE ITIJIOTHOCTHh UCCIICAYEMBIX BCIICCTB,

- OHpGZIGJISITB Ka4yeCTBCHHBIN COCTaB, a TaK K€ 3KCIICPUMCHTAJIbHO JOKAa3bIBATH (1)I/ISI/I‘~I€CKI/I€ 1 XUMHYCCKHE CBOMCTBA HCCIICAYCMBIX BCIICCTB,

— IlomyuaTs pacTBOpHI C 3aJaHHOM MacCOBOM J10JIEH U MOJISIPHOM KOHIIEHTpaIMen, padoTaTh ¢ pacCTBOPAMHU PA3IMYHBIX BEIIECTB;
— Haxoauts npoGieMy 1 BapuaHThI €€ pelIeHHUS;

— PabotaTh B COTpyJHHYECTBE C YWICHAMHU IPYIIIbI, HAXOAUTh U UCIPABIATH OIIUOKU B pa0OTE APYTUX YYACTHUKOB T'PYIIIIHI,

- yBepeHHO ACPIKATh ce0st BO BPEMs BBICTYIICHUWS, UCIIOJIB30BATh PA3JIMYHBIC CPCACTBA HAITIIJAHOCTH IIPH BBICTYIIJICHUH.

— Bectu nuckyccuto, oTcTauBaTh CBOIO TOUKY 3PEHHS], HAMTH KOMIIPOMHUCC;

— IIpoBoauTh coLONIPOC HACENEHUS: COCTABIATh BONPOCHI, YMETh OOIIATHCA.

Yyammuecs J0IKHBI 8/1a0emo.

— HaBbixamu 00paboTku nmoy4eHHOH nHpopManuy 1 0popMIIATE €€ B BUE COOOIIeH s, pedepaTa Ui KOMIBIOTEPHON Ipe3eHTalun
— HaBbikamu 5KciepuMEHTaIbHOTO MPOBEJCHNUS XUMUYECKOTO aHAIN3A.

MOHI/ITOpI/IHF PE3YJIbTATOB BBLITIOJHCHUA meiae m 3amad IporpamMmsl MpeaAnojIaracTt Ha6J'IIOI[eHI/Ie 3a JACATCIIbBHOCTBIO YUYAIUXCA Ha YpPOKax,
OTCJIC’KMBAHUEC KOJIMYCCTBA YUAIIUXCA, 3AHUMAIOIIUXCS HCCJIEeIOBATEIbCKON U HpOCKTHOfI JIeSITEILHOCTBIO U €€ PE3YJIbTAaTUBHOCTHU.



YCJOBUS PEAJIM3AIIUA ITPOI'PAMMBI
KomnuectBo yacos B Hemenro -1.

Mamepuanvro-mexnuyeckas o6asa:
- kaOWHEeT XUMUH,, HA0Op BUIEOKACCET U MYJIbTUMEIUNHbIE CPEACTBRA, I poBas 1abopaTopus, XUMUYECKas J1a00opaToOpusl.
Coaeprxanue pa3aejioB 00yueHust

Paznea 1: «XXuMuueckas jgadoparopusp)

1. Beéoonoe 3anamue. 3HaKOMCTBO C y4yalllUMHCS, aHKETUPOBaHHUE: (YTO IMpUBENO TeOs B KPYXKOK “3aHMMarenbHONM Xumuu’). BeiOopsl coBera, neBu3a,
IMOJIEMBI KpY)KKa, 3HAKOMCTBA KPYKKOBIIEB C MX OOS3aHHOCTSIMH M O0OpYJOBaHHUEM pabodero Mecra, oOCYKIEHHE W KOPPEKTHUPOBKA IUIaHA PabOoTHI
KPY>KKa, IPEIJIOKEHHOTO YUUTEIEM.

2. O3nakomaenue ¢ KaOuHemom Xumuu U u3yueHue npasun mexnuxu oOezonacrnocmu. IlpaBuna GezonacHoi paOOThl B KaOMHETE XUMHUH, U3yuEHUE
MPaBUJI TEXHUKH 0€30MacHOCTH M OKa3aHMsI MEPBOM MOMOIIH, UCIIOIb30BaHUE MTPOTUBOMOXKAPHBIX CPeACTB 3aluThl.[14] Mepa no TexHuke 0€30MacHOCTH.

[4] [13]

3. 3nakomcmeo c nabopamophnvim 060pyoosanuem. O3HAKOMIICHUE YYaIIUXCs € KiacCHpUKAIMedl U TpeOOBaHUSIMH, MPEABABISIEMbIMA K XPaHEHUIO
71a00paTOPHOTO OOOPYJOBAaHUS, U3YyUEHHE TEXHUUECKUX CPEeICTB 00yueHUs, MpeIMEeTOB JabopaTopHOro o0opyoBaHus. TexHHKa JIEMOHCTPALUU OIBITOB
(Ha mpuMepax OJHOTIO - IByX 3aHMMATEIbHBIX ONbITOB).[9], [13]

Ilpaxmuyeckas paboma. O3HAKOMJIEHHE C TEXHUKON BBIMOJHEHUS OOIIMX MPAKTHUYECKUX OIEepaluii HaIWBaHHWE >KUAKOCTEH, MepeMelIUBaHue U
pacTBOpeHHUE TBEPBIX BEIIECTB B BOJIE.

4. Xpanenue mamepuanoe u peakmueog ¢ Xumuyeckoil aadopamopuu. 3HAKOMCTBO C Pa3IMYHBIMU BUJAMH KiIacCU(UKAIMN XUMUYECKUX PEAKTHUBOB U
MpaBUJIaMu XpaHeHHs ux B nabopatopui [8],[13],[14]

5. Hazpesamenvuvie npudopst u nonvzoeanue umu. 3HAKOMCTBO C NpaBUJIAMM TOJb30BAaHUSl HAarpeBaTENbHBIX MPUOOPOB: MJIUTKH, COUPTOBKU, ra30BOM
TOPEINKH, BOASHON OaHu, cymmibHOro mkada. Harpesanue u nmpokanusanue. [13].

Ipaxmuueckas paboma Nel. Vicnonb3oBaHue HarpeBaTeabHbIX MpUOOpoB. M3roToBiaeHne ciupTOBKY U3 MOAPYYHOIO MaTepuaia.



6. B3sewmusanue, gpunvmposanue u nepezonka. O3HaKOMJICHUE yUYaIIUXCS C IPUEMaMU B3BEIIMBAHUS U (PUIBTPOBAHUS, U3yUYEHHUE TPOIIECCOB MEPETOHKH.
OuucTka BelecTB OT NpUMeceit

Ilpaxmuueckasn paboma No2.

UzroroBnenue npocredmmx GuibTpoB U3 MOAPYUHBIX CpelICcTB. Paznenenne HeoTHOPOAHBIX CMECEH.

7. Beinapueanue u kpucmanauzayus

Ilpaxmuueckas paboma Ne3. BeineneHnue pacTBOPEHHBIX BEUIECTB METOJOM BBIIAPUBAHUS U KPUCTAJUIM3AIMU HA IpUMEpE pacTBOpPa MOBAPEHHOM COJH .
[11]

8. Ilpucomoenenue pacmeopos ¢ xumuueckoii 1avopamopuu u é 6vimy. O3HAKOMIICHUE YYalllUXCsl C MIPOLIECCOM PacTBOpeHHMsI BeulecTB. HachlleHHbIE U
NepECHIIEHHBIC PACTBOPHL. [IpUTOTOBICHNE PaCTBOPOB U HCIIOJIB30BAaHHUE X B )KU3HU.

Ipaxmuueckas paboma Ne4. IIpuroroBieHre pacTBOPOB BEIIECTB C ONPEIEIEHHON KOHIIEHTpaIueil pacTBOpEHHOTO BenlecTBa. [lonydyeHne HachIEHHBIX U
MIEPECHIIIEHHBIX PACTBOPOB, COCTABIICHUE U UCIIOJIb30BaHUE TPaUKOB PACTBOPHUMOCTH.[11]

9. Kpucmannozuopamot. Kpucraninuieckoe cocrosinue. CBOMCTBA KPUCTAIOB, CTPOSHUE U POCT KPUCTAILIOB.

Ilpaxmuueckas paboma Ne5. IlomyueHue KpHUCTAJUIOB COJIEH U3 BOAHBIX PACTBOPOB METOAOM MEJICHHOTO HCIAPEHUS M MOCTENEHHOTO MOHMKEHUS
TEMIEPATypbl pacTBOpa (XJIOPUA HATPUsL, MEAHBIN KyIOPOC, AJIFOMOKAJIMEBbIE KBACIbl).[3 ]

Jlomawinue onvimsi 10 BbIpAIIMBAHUIO KPUCTAIIJIOB XJIOpU/Ia HaTpusl, caxapa.[12]

10. 3anumamenshoie onvimul no meme: Xumuueckue peakyuu 6okpye nac. 11okas 1eMOHCTPAIIMOHHBIX OTBITOB.
“Bynkan” Ha cToJe, [5]
«3BE3IHBIN TOKIb» [4]
PaznonBernoe miams [4]
Bopa 3axuraer 6ymary [4]
Paznen 2. «Jloruka»

11. Pewenue onumnuao wKoJa1bH020, MyHUYURAaIbH020 mypa Beepoccuiickoit onumnuadst no xumuu.

12. Ilpogedenue oudakmuueckux uzp
[TpoBeneHne KOHKYPCOB U AUJAKTHUECKUX UTP:
KTO BHUMaTebHee [1]
KTO ObICTpee U Jyulle



y3Hail BEIIECTBO
y3Ha# sBieHue [1]

Paznen 3. «IIpukiaagnas XuMush)

13. Xumua ¢ ovimy. O3HaKOMIIEHHE Y4YallUXCA C BHMJAMHM OBITOBBIX XMMMKATOB. Pa3HOBMIHOCTH MOIOLIMX CpelICTB. Vcrosib30BaHME XHMHYECKUX
MaTepUasoB JUIsl pPEMOHTA KBapTHUP.

14.IlIpakmuxym uccnedoosanue «Mowugue cpeocmea 011 nocyowly.
PaGora ¢ 3 TUKETKOIA.

Omnpit 1. Onpenenenye KUCIOTHOCTH.

Omnpit 2. OnipeneneHue MbUIKOCTH.

OmpiT 3. CMBIBa€MOCTD CO CTaKaHa.

AnxketrupoBanue. ColMOJIOrHYECKUI OIPOC.

15. 3anamue - uzpa «Mbvlavhole ny3vipuy
Konkypcsr:
— Kro Hanyer camblii 601111101 ITy3BIPB,
— KTO HaJyeT MHOTO MaJIeHbKUX ITy3bIpei
— UYeii my3sIpb JOJTO HE JIOIHET
— Iloctpoenue ¢purypsl u3 myssipeit
— HanyBanue my3sIps B my3bIpe.

16. Xumusa ¢ npupooe. CooOIICHNS yUAITUMUCS O MIPUPOJIHBIX SIBJICHUSIX, COMPOBOXKIAIOIIUMHUCT XUMHUYECKUMU Tporieccamu. [IpoBeieHne 3aHUMMaTEIbHBIX
OTIBITOB 10 TeMe «XUMHUS B IPUPOJIEN.
Jlemoncmpayus onvimos:

e XUMHUYECKHE BOJOPOCTH [5]

e TémHo-cepas 3mes. [5]

e OpuruHaibHOE SU1I0 [6]

e MuHepanbHbI «Xxameleon» [4]



17. Xumusn u uenosex. UYrenue noknanoB u pedeparos.
e -Bame nutanue u 310poBse [9]
e -XHWMHUYECKHUE PEaKIIMu BHYTpHU Hac [3]

18. Xumusn u meouyuna. ®opmupoBanue HHOOPMAITMOHHON KyJIbTYpbl yuaniuxcs. CocTaBIeHHE U YTEHHUE JOKIAA0B U pedepaToB.

19. ITuwesvie 0obasku.
buonorndeckue numieBsie 100aBKH U WX BimsHUE Ha 370poBhe. ([Ipumokenne 7) JlaHHOE NPUIIOKEHUE MCIIONIB3YETCS BO BPEMsI BCEX MPAKTHKyMax
IpH pabOTE C ATUKETKAMH.

20. Ilpakmuxym - uccnedosanue «Kesamenvnas pesunkay

BricTymuienue yueHuKoB ¢ gokianamu: «Mcropus sxeBaTenibHON pe3uHK», «JKeBarenbHas pe3uHka: 6esa uiu TpeHuHr Juist 3yooB?» (IIpuinoxenue?).
Pabota B rpynmax.
Omnpit 1. Pabora c atukerkamu (IIpunoxenue 8).
OmnpiT 2. U3ydenne Gpu3nuecKux CBOKUCTB:
— IIpoBepka Ha pacTsKuMOCTb. JKeBaTenbHYI0 PE3UHKY HEOOXOAUMO XOPOIIO Pa3KeBaTh, 3aT€M MaKCUMAIbHO PACTAHYTh U U3MEPUTH JIMHEHKOM.
— IIpoBepka Ha JOATOBPEMEHHOCTh BKyca. B rpynmne y4yeHUKH 0JHOBPEMEHHO HAUMHAIOT JKEBATh pa3HbIE KEeBaTEJIbHbIE PE3UHKH, U 3aCEKAl0T BpeMs MOoKa
BKYC HE IIPOMIET.
OmnerT 3. Hanmuune kpacuTenei.
JKeBarenbHyI0 pe3NHKY Hape3ar0T KyCOUKaMH U OIycKaroT B BoAy. IlepememmBarot. [Ipn Hanuuum kpacuresnei, Boaa OKpalnBaeTCsl.
Omnpit 4. OnpenieneHre KUCIOTHOCTH.
B nmpo6upku U3 onbiTa 3 MOMENMAOT YHUBEPCAIbHYIO HHAMKATOPHYI0 OyMaxky. I1o pe3ynbraTam OKpalMBaHus ONpeeIsioT Cpeay.
Omnpit 5. OGHapyXeHHE MO/ICTaCTUTENEH.
B npoOupky nomemaroT nope3aHHyIo KeBaTeIbHYIO PE3UHKY U MPUIHBAIOT 5 M1 96 % sTunoBoro cnupta. [IpoOupky 3akpbIBaroT NpOOKOH U MHTEHCUBHO
BCTPSIXMBAIOT B TeueHHe | MuH. 3areM cMmech QUIBTPYIOT U B (PUIbTpAaTe ONPEENSIOT NPHUCYTCTBHE MOJCIACTUTENEH (caxapo3bl, copOuTa, KCHINTA,
MaHHUTA), SBJIAIOIIMNXCS MHOTOAaTOMHBIMH cnupTamu. s storo k pactBopy mpuimBaioT 1 mut pactBopa NaOH u 1-2 xammm pactBopa CuSOs. Cmech
B30anThIBatoT. [losiBiIsieTcs XapakTepHoe IPKO-CHHEE OKpallliBaHue (KaueCTBEHHAs PEaKIlisl HA MHOTOaTOMHBIE CITUPTBHI).



26. banaes N.U. [lomamHuii sxkciepumMeHT 1o xumuu.-M.: [IpocBemenue 1977.

27. Tpabeuxuii A.A., Hazapos T.C. Kabuner xumuu. — M. [Ipocsemenue, 1983.

TeMaTH4yeckoe IJIAHMPOBAHUE

Ne n/mn Tema 3ansTHii
Kon-Bo gacos
1 Paznen 1 Xumuueckas jaboparopus 12
2 Paznen 2 Jloruka 6
3 Paznen 3 [lpuxknaanas xumus 16
34yaca
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KaJ’IeH}IapHO — TEMATUIECCKOC IIJIAHUPOBAHUE

«3aHuMaTeJIbHAs XUMMI»

Ne
/i Tema 3anaTuii Kox- [ara Jara [Ipumeuanue
BO (Tutan) (dakr)
9acoB
Paznen 1 Xumuueckas jsadoparopus (124)

1 Beenenue 1
2 O3HakoMJIeHHE ¢ KAOMHETOM XHUMUHU 1

Y U3yYCHUE TIPABUJI TEXHUKU

0€30MacHOCTH

O3zHakomJieHue ¢ HudpoBoOH

nabopatopueii Releon
3 3HaKOMCTBO € Ja00paTOPHBIM 1

000pyI0BaHUEM
4 XpaHeHre MaTepHUaIoB U PEAKTUBOB B XUMUYECKOM 1

1abopaToOpuUH.
5 HarpearenbHble puOOpPHI U MOJIb30BAaHUE UMH. 1

Ilpakmuueckasa padoma Nel Vicnons3oBaHue
HarpeBaTeIbHBIX TPUOOPOB. M3roTOBIEHNE CIUPTOBKHU U3
MOIPYYHOTO MaTepHana.
[udpoas
naboparopus Releon ¢

[ATYMKOM BbICOKOMTEMMEPATYPbI

6-7 | B3BemmBanwue, bwibTpoBanue u neperonka Ilpakmuueckasn 2
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paboma Ne2.
W3rotoBneHne NpocTeHmx (GUIbTPOB U3 MOJIPYIHBIX CPEJICTB.
Pa3nienenue HEOTHOPOTHBIX CMecer

8-9 | BeimapuBaHue M KpUCTAILTU3AIIHS 2

Ilpakmuueckana paboma Ne3. BpiieneHue pacTBOPEHHBIX

BEILIECTB METOJIOM BBINAPUBAHMS U KPUCTAIM3ALUY HA

IpUMEpE pacTBOpPa OBAPEHHOM COJIU
10- Kpucramnoruaparsl. BelpamuyBanue cana u3 KpUCTalIoB. 2
11 Ilpakmuueckasa paboma Ne5. 1lonyueHue KpucTamioB cojei

13 BOJHBIX pacTBOpoB [lndposas
naboparopust Releon ¢
[aTYNKOM BbICOKOWTEMMEPATYpPbI

12 3aHuMaTeIbHbIE ONBITHI IO TEME: «XUMUYECKHUE PEaKLUU 1

BOKPYT Hacy.

Pa3nen 2 Jloruka (6 1)
13- | Pemenue omuMnua HbIX 33029 PA3IUIHOTO YPOBHS 4
16
17- IIpoBenenne qUIAKTUYECKUX UTP 2
18
Paznen 3 llpuxkaaanas xumus (16 4)

19- | Xumus B ObITy 2
20
21- [IpakTukym uccnenoBanne « Moronme cpeacTBa A MOCyIbl». 2
22
23- 3anstue - urpa «MpuibHbIE Ty36IpU» [ndposas 2
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24 nabopatopus Releon

25= | Xumus B IpUpoJe. 2
26

27- | Xumus u yenoBek. UTeHue T0KIa10B U pedeparos. 2
28

29- XUMHA U MEIUIMHA. 2
30

31- [TumeBsle noOaBKu 2
32

33- | Ilpaktukym - uccnenoBanue «KeparenbHasi pe3HHKa 2
34

Hroro 684
MNPUJIIOXKEHUS.

Tecrt. ByabTe 310poBbI!

I[Ipunoxenne 1.

CeroniHs MEIMKU YTBEPKIAIOT: 3I0pOBbe 4yenoBeka Ha 10% 3aBUCHUT OT HAclIeACTBEHHOCTH, Ha 5% - oT paboTel MeaukoB. OcrtanbpHble 8§5% B pykax
CaMOTO YeJIOBeKa. 3HAYUT, Halle 3JI0POBBhE 3aBUCUT OT HAIIUX MPHUBBIUEK, OT HAIIMX YCUJIUH MO €ro YKPEIUICHHIO U MOJAep>KaHui0. BOIBITMHCTBO 3THX
npuBbIYEK (HOPMHUPYETCS B MOAPOCTKOBOM Bo3pacte. TecT, A MOJAPOCTKOB: OTBETHB HAa BCE BOIMPOCHI U MOACYUTAB OYKU, Thl y3HAEIIb, YTO KIET TeOS B

6YIIYHI€M — aoJiras 340poBas JXU3Hb WM BEYHBIC XBOPH U XOXKIACHHS 11O alITCKAaM.

1. Kak 4yacTo Thl MO€LIb PYKH:
- okou10 20 pa3 B J€Hb;

O4YKH

0
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- TOJIBKO TIEpEe]T €101 U MOCIIe TyaseTa;
- KOrJla CHJIILHO MCITaYKaro?
2. CK0JbKO pa3 Thl YUCTUIID 3y0bI:
- 2 paza (YTpOM H BEUEpOM);
- 1 pas;
- BOOOIIIE HE YuILy?
3. Kak yacTo ThI MO€IlIb HOT'H:
- K&Kl Beuep mepe] CHOM;
- KOI'JIa 3aCTaBHUT MaMa,
- TOJIBKO KOT'/Ia KyHaroch HEIUKOM?
4. Kak 4yacTo Thbl Jej1aellb 3apsaaKy:
- ©KEJIHEBHO;
- KOTJIa 3aCTaBsT POAUTEIIN;
- HuKorma?
5. Kak 4acTo Thl IPOCTY:KaellbCs:
-1 pa3 B2 rona;
- 1 pa3 BrOzI;
- HECKOJIBKO pa3 B Toj?
6. Kak yacTo Thl ellib CJIaJ0CTH:
- 110 MIpa3/IHUKaM U BOCKPECEHBSIM;
- TIOYTH KaXKIbIA JCHB;
- KOrJja ¥ CKOJIBKO 3ax04y?
7. Kak yacTo Thl IJIaYellb:
- HE MOTYy BCTIOMHUTb, KOT/Ia 3TO OBLJIO B MOCIEIHHI pa3;
- Mapy pa3 Ha HeJene;
- TIOYTH KaKIbIH JeHbL?
8. OT uero THI IIAYEIID:
- oT OoJun;
- OT OOHUIBI;
- OT 3JI0CTH?

10
20

15
25

15



9. CKOJIbKO ThI IyJIsfiellb:

- @KeqHEeBHO OT 1,5 10 2 yacos; 0
- e)KeJHEBHO, HO MEHBIIIE Jaca; 10
- HHOTJIA 110 BBEIXOIHEBIM? 20
10. Korma ThI JIO;KHIILCSA CNIATh:
-B21-21.30; 0
- mocje 22 4acos; 10
- riocne 24 yacos? 35
11. CooTBeTCTBYET JIM TBOH BEC POCTY:
- COOTBETCTBYET WJIM YyTh MEHBIIIE; 0
- HEMHOT'0 OOJIbIIIE; 10
- 3HAUUTENBHO MPEBHIIIaeT HOpMY? 50
12. Cko0/1bK0 BpeMeHHU Thl IPOBOAMIIB Y TeJeBU30pa:
- He Ooutbiie 1,5 9acoB, 4acTo ¢ MepepPhHIBOM; 0
- 0onble 3 — X Yacos; 10
- CMOTPIO BCE€, UTO HPABUTCS U CKOJIbKO X0UeTCs? 30
13. CxoJ1bK0O BpeMeHHU Thl TPATHIIb HA YPOKH:
- oxoJ0 1,5 yacos; 0
- IOYTH 2 Yaca; 10
- OoxpIie 3 yacoB? 50
14. MozkelIb JIM Thl B30€:KaTh HA 5 — i 3TaxkK:
- C JIETKOCTHIO; 0
- 101 KOHEI YCTaKo; 15
- C TPYJIOM U OJIBIILKOM; 25
- He MoTy? 35
15. Xoauub Jid Thl B CIOPTUBHYIO CEKIMI0 WM TAHIEBAJIbHBIN KPYKOK:
- na; 0
- HeT? 15

Teneps 3aiimemcs noacyerom. Eciu Habpanocs:
Ot 0 10 20 0YKOB — ThI B IOJIHOM MOPSJIKE;
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Ot 20 10 70 04KOB — Yy TeOs yXKe MOSIBUIIUCH HE CaMble XOPOIINE, BPEAHbIE IS 3I0POBbsI IPUBBIYKH, HO C HUMU TT0Ka HE TPYAHO OOPOTHCS;
Ot 70 10 110 04Kk0B — ThI TBEP/IO CTOUIIb HA ITyTH Pa3pyLIEHUs CBOETO 3J0POBbS;

Ot 110 u BbIIIe — MOXEIIb Ta)Ke HE cUuTaTh. Kak, ThI emie He pa3Banuics? Haunnait 60ps0y 3a 310poBbe ¢ 3TOM ke cekyHbl! M 310poBbe TeOs He

ITOKHHCT.

IIpuiaoxenne 2.

Pacxon SHECPI'MH B YacC HA pa3/indHbI¢ BU/JAbI 1€ATCIbHOCTH Y€/J10BCKA

Bua nesTeabHOCTH Pacxon 3Heprumn
(kKkaJu)
Ilosceonesnan akmugnocmeo

Con 65
Jlexxanue 6e3 cHa 77
Cunenune 100
CrosiHne 110
Yrtenue npo ceds 105
UreHue BCayx 110
JIuunast rurueHa (oJeBaHMEe, yMbIBaHHME, YHCTKA 3yOOB, NMPHUHATHE AyIla U 130
Zp.)

[lenue 125
[Tucanue 120
Habop TekcTa Ha Ki1aBUaType 140
Xonabba MenneHHas 200
Xonpba ObIcTpast 300

Jlomawnaa paboma

IlluThe, BA3aHUe, YNCTKA, BEIIIMBAHUE U T.1I. 120
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Pyunas ctupka

250

MBITBE OCYIBI 140
MBIThE 110JIOB 280
[Toxmeranue 110JIOB 120
['naxenue Oelnps 230
Brnaknast yoopka nmoBepxXHOCTeH 130
Paboma na noosopwe, oaue, cady, ocopooe
[Munka gpoB 480
Cronsipubie paboThI 270
PyGxka npos 530
Kormanwue, npomnoJka, mocajaka, yoopka cHera 340
AKmueHblil 0MmOvIX, pazeneueHus, Gu3Kyabmypa, Chopm
Wrpsl ¢ netbMu 240
TaH1bl 330
E3na Ha Benocumnene 410
Ber meieHHbIH 570
Jlerkue ruMHacTUYECKUE YIIPAXKHEHUS (3apsiaKa) 170
Tspkenple TMMHACTUYECKUE YIIPAXKHEHUS (TUPH, LITAHTa) 450
I1lmaBanbe, aTbIUHU3M 500
ITpboKKH 550
Karanue Ha npbKax, KOHbKAX, pOJIMKAX, CKEUTOOp/E U T.11. 600
Tspkernast aTJIeTHKA 980
Bopbba, 60KC U JIp. KOHTAKTHBIE BUBI CIIOpTa 1100
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